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ABSTRACT

A keyword-in-context (KWIC) or out-of-context (KWOC) 

index is a convenient means of organizing information. 

This keyword index program can be used to create either 

KWIC or KWOC indexes of bibliographic references or other 

types of information punched on cards, typed on optical 

scanner sheets, or retrieved from various Department of 

Interior's data bases using the Generalized Information 

Processing System (GIPSY). The index consists of a 

"bibliographic" section and a keyword section based on 

the permutation of. document titles, project titles, 

environmental impact statement titles, maps, etc. or
-.-'       ; ' --.- - -   -  :".   - . ' .. '   - . '  -  «, -...'>:        

lists of descriptors. The program can also create a 

back-of-the-book index to documents from a list of 

descriptors. By providing the user with a wide range 

of input and output options, the program provides the 

researcher, manager, or librarian with a means of main 

taining a list and index to documents in a small library, 

reprint collection, or office file.



INTRODUCTION

Machine produced indexes have been used for more than 

a decade to inexpensively organize information. The most 

common types of indexes prepared by the computer are the 

keywprd-in-context (KWIC) index and the keyword-out-of- 

context (KWOC) index. Both indexes are produced in much 

the same way. A string of characters, such as the title 

of a bibliographic citation, is fragmented into substrings 

(e.g., words) using break characters such as blanks, commas, 

and periods. The words are then used as index terms. 

Because many words occur so frequently as to have little 

information value, provision is usually made to eliminate 

them by providing the computer with a list of stop words, 

i.e., words which are not to be used as index terms. The 

remaining terms are referred to as keywords.

The KWIC index format lists the keywords alphabet 

icallyini the center of the index page. The remaining 

;words in the title are printed to the left and right of 

the keyword in their original order. If there is insuffic- 

ient space on the line for the words tb the right of the 

|Jteyjwordt in the title, the title is wrapped around and 

Sprinted beginning at the far left of the same line. Thus, 

the keyword appears in the cbntext in which it is used in 

the title* Each line is identif ied^Jby" a number which 

references the full citation of the title in the biblio 

graphic section of the index.



The KWOC index format presents each keyword alpha 

betically in .the left margin of the index followed by a 

list of all the titles which contain that keyword. In

this case the keyword is out of context with the title.
.  > -. *

This report describes the use of a keyword index 

program to produce KWIC and KWOC indexes of document 

titles punched on cards, typed on optical scanner sheets, 

or retrieved from various Department of the Interior's 

data bases using the Generalized Information Processing 

System (GIPSY).   While bibliographic records are used 

as illustrations, the program can also be used to produce 

indexes of projects, maps, computer programs, geologic 

names, index terms, or any other information contained 

in a GIPSY data base or punched on cards in the keyword 

index program format. Instructions are given for pre 

paring and maintaining a personal bibliographic file.



PROGRAM ORGANIZATION

This keyword index program is written in PL/1 for 

the IBM 360/65 computer and is a modification of the Uni 

versity of California's Quick Index Compiler (IBM SHARE 

Program Library 360D 03.3.002). The program is organized 

into 3 parts. The first part of the program reads a set 

of control cards, a list of stop words, and the biblio 

graphic data. The program then breaks the title or other 

information into words, removes stop words, and prepares 

two output files: the file named OUTPUT contains the 

bibliographic section of the index; the file named INPUT 

contains the keyword index. Note that indexing will occur 

on words followed by a pound sign (§), blank, period, 

comma, double apostrophe, left and right parentheses, 

hyphen, serai-colon, colon, question mark, and quote mark.

-The second part of the program uses the cataloged 

procedure DISKSORT to alphabetize the keywords in file 

INPUT and add the sorted index to file OUTPUT. The third 

part of the program prints the 'bibliographic and keyword 

sections of the index contained in file OUTPUT.



PROGRAM OPTIONS 

Control Cards

The following control words are punched on separate 

cards beginning in column 1. Numbers are separated from 

the control words by a blank. The order of the cards is 

unimportant with the exception that 'STOP WORDS 1 must 

precede the control card 'TITLES 1 . The 'TItLES' card is 

the only card required. All others are optional.

PRINT BIBLIOGRAPHY - This card causes all citations

to be printed. Each citation is 

separated by a double space. If this 

option is used, the input data should be 

sorted by reference number prior to 

using the program.

LENGTH n - The length parameter sets the index line

length to n characters. The maximum 

line length is 132 characters. If no 

length is specified, n defaults to 80.

PAGESIZE n - This card specifies the number of lines

to be printed on each page of the index. 

If the page size is not specified, n 

defaults to 60.



COPIES n - This card specifies the number of copies 

.of the index to be printed. If the 

number of copies is not specified, n 

defaults to ond.

STORAGE n - The storage card specifies the

maximum length of a character string 

that can be processed by the program. 

The default value of n, the number of 

characters in the string, is 180* 

If using punch cards (or optical 

scanning sheets) as input, 180 char 

acters will be sufficient to handle
 » 

document titles which fill 3 cards

(60 characters per card). Any excess 

characters will be ignored unless the 

STORAGE parameter is increased in 

multiples of 60. If using input from 

a GIPSY retrieval, the default value 

will accommodate the first 180 char 

acters of the document title record. 

STORAGE may be set to any value? 

however, it must equal the length of 

the "title" string put out by the 

COPY command in the GIPSY retrieval 

(see p. 13), In this case the record 

length and the block size parameters



on the DATA DD card (job control 

language card) will also have to be

adjusted (see p. 14K
i 

COLUMN - The column command is used with the

INDEX TERMS to format a double column 

list of terms. It should only be used 

with this option.

MARGIN - The margin command disables the auto 

matic margin adjustments made for 

line lengths less than 132 characters. 

In general this card will not be used.

SCANNER INPUT - The program will expect an input data

set on a tape or disk pack^whose file 

name is defined as DATA by the Job 

Control Language. The input data 

must be in the optical scanner format.

GIPSY INPUT - The program will expect an input data

set on a» tape or disk pack whose file 

name is defined as DATA by the Job 

Control Langau^e. The input data 

must be in the GIPSY copy format.

(Default Input)- If the type of input is not specified,

the program assumes that the data is 

punched on cards in the format required



by the program. Data cards immediately

follow the TITLES cards.  

KWIC INDEX - The program will produce a keyword-in-

context index. 

KWOC INDEX - The program will produce a keyword-out-r

of-context index using terms from the

citation titles. 

KWOC TERMS - The program will produce an index in

KWOC format using the index terms.

Only the first 10 characters of each

2/  term .word is used. 

INDEX TERMS c - The program will produce a back-of-

the-book type of index fr&m the list 

of index terms associated with a cita 

tion. If "c u is a blank character

(col. 13), then every term will be
t

indexed. If terra sets are separated 

by a comma or other punctuation, then 

place this character in column 13 and 

the term set will be treated as a single 

unit. A maximum of 25 characters from 

the multiple-term descriptor is printed.

I/ If bibliography is stored on disk in card-imate format, 
use DISK INPUT on control card. . The program will 
expect an input^data set on a disk- pack whose file 
name is defined as DATA by the Job Control Language.

j2/ To use this option a list of descriptors (index terms) 
must be associated with each bibliographic citation.

8



STOP WORDS - Up to 500 words may be punched on sep 

arate cards following this one. Each 

word begins in column 1. Only the 

first 10 characters (including blanks) 

of each word are used for comparison. 

Columns 19-80 should be blank.

TITLES - The 'TITLES 1 card is the only required

control card. Any information punched 

in columns 11-60 will be used as a 

heading for each page of the bibliog- 

. v raphy. section. . -_;-

INDEX AUTHORS - The authortsl names will be indexed

with the keywords in the i-ndex.



Card Input:

Card input is assumed by the program, if no other 

input option is specified. Sets of one or more punched 

cards must immediately follox* the 'TITLES 1 card. The 

format of the punched cards is as follows: 

Cols.

1-60 Text. The text on each card may be continued on 

up to nine additional cards as indicated by the 

card's sequence number. Because the text is 

printed exactly as it appears on the card, 

do not break text in the middle of a word at 

th'e end of a line. The punctuation us^d in the 

text depends upon the type of information con 

tained in the card (see types of cards listed 

below). 

61 Type of card,

'I 1 - Author card. Place author's last name 

first followed by a comma, first name 

or initials, and a semi-colon. Repeat 

for each author to be listed. For 

examples 'JOE, JOHN? SMITH, A. A.;' 

 2 1 - Title card. Place colon (or comma) at

end of title.

'3' - Citation. Use standard OSGS biblio 

graphic format. 

«4» - Descriptor or index term card. Separate

10



terms by commas. For example: 'WATER, 

CHEMISTRY, ATLANTIC OCEAN, WATER RESOURCES. 1 

End the term list with a period. 

'5 1 - Identifiers terms (or other information)

related to card 4. If card type 5 appears,
 

it will be combined with the information 

on card type 4. Otherwise, do not include 

card type 5.

Other types of cards may be added as needed 

(card type 6 - 9), 

62-63 Sequence number. Number successive cards of the

same type from 01-10.

64-73 * Reference code of document. This is - a 10 char 

acter alphanumeric code which appears next to 

each reference in the bibliography and to the 

right of each line in the index.

Optical Scanner Input

Bibliographic data can also be prepared on optical 

scanning sheets using a 10-pitch IBM Selectric typewriter 

equipped with an OCS typing element. The following format 

is used:

Cols. '     

1 Type of card:

f l f   Author card 

«2 f - Title card 

 3 1 - Citation card 

11



 4 1 - Descriptor term card 

"5 1 - identifier terra card 

Other types of cards may be added as needed

(card type 6-9). . 

2-3 Sequence number. Number successive cards of the

same type from 01-10.

4-13 Reference code of document.' 

14-73 Text. The text may be continued on up to nine

continuation cards.

Since the optical scanner reads up to 75 characters 

on a line, there is space to make two corrections of one 

letter each on any given line of input text. Otherwise, 

the entire line must be deleted. After the citations are 

typed they are read by the optical scanner and placed as 

card images on magnetic tape. The tape can then be pro 

cessed by the keyword program.

 

GIPSY Input ' -

Records can also be used as input to the keyword 

program. It is assumed that the user of this version of 

the program has read the GIPSY application manual (Addison 

and others, 1969) and is familiar with the GIPSY cataloged 

procedures  on the Geological Survey's IBM 360/65.

\
I/ Copies of the GIPSY cataloged procedures may be Obtained 

from Chief, Office of Systems Research and Development, 
Computer Center Division, Geological Survey^ Washington,
D. C. . *

\
«
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The GIPSY program is an integral part of the Geo 

logical Survey's Bibliographic System. Using GIPSY the 

user can search the title, index terms, or abstracts of 

bibliographic references for specific combinations of 

words, word stems, or phrases. The selected records can 

then be sorted by author or accession number and printed. 

A key-word index of these records provides a convenient 

means of scanning the retrieved documents for items of 

interest.

The user prepares the key-word program input data 

set by (1) making a GIPSY search of one of the GIPSY data 

files, (2) sorting the retrieved records by reference 

number, and (3) placing the records into a temporary disk 

storage area on the computer system, e,g., TEMP01. The 

temporary data set is then ready for processing by the 

keyword program. The use of the TEMP01 disk pack is 

described in the U.S.G.S. Computer User's Manual (p. 5.3), 

and the necessary job control language instructions and 

GIPSY commands are shown in figures 1 and 2.

The principal limitations to this use of the keyword 

program are the length of the data elements copied, e.g., 

AUTHOR, TITLE, CIT, and DESCR from the bibliographic file,

and the number of records selected. Only the first 180
l

characters of the author, title, reference, and inde^x

\terms fields are copied. If any of these fields are more
\ 

than 180 characters, the remaining characters will be

dropped. The total length of each record is 193 characters.

13



This includes the "card type," sequence number, and the 

10-character reference code. Sixty tracks of temporary 

disk space is sufficient to store 740 references. If 

larger character strings are copied, the STORAGE parameter 

will need to be set accordingly. The length of record 

parameter on the DATA DD card will also need to be changed 

to reflect the increase in the length"of the record copied 

on to the temporary disk. The new length will be equal to 

STORAGE plus 13 characters, e.g., LRECL-STORAGE+13, Simi 

larly, the BLKSIZE parameter will need to be adjusted. 

The overall effect of these changes will be to reduce the 

number of records which can be stored on a disk track.

The-required job control language cards to execute 

the keyword program are shown in figure 3.

14



//,... JOB (...)
/*SETUP CCDnnn/DlSK -
//JOBL1B DD DSM=SYS1.GIPL1B,DSN=SHR
//STEP1 EXEC QUESTRAN,DNAME=dictionary,DVOL=CCDnnn,
// RNAME=recordf i 1 e, RVOL=CCDnnn
//QUESTRAN.SYSVIRKO DD UN I T=SYSDA, D I SP=( NEW, KEEP/ DELETE) ,

// SPACE=(TRK, (10 / 10) / RLSE) / DSM=Annnnnn.aaaB200.nafr.e 
//QUESTRAN.SYSRDR DD *

(Gipsy control cards go here.) 

/*

Figure 1. ---Job Control Language cards needed to rr.ake 
a GIPSY search and create a data set for 
Input to the keyword prograr.

15



Col. 1

FORM 
WRSIC
SELECT 
A. DESCR 
B. § <..

LOGIC A AND B AND .. 
SORT
NUMBER 10 
COPY
AUTHOR 180
'101 1

NUMBER 10
NEW RECORD
TITLE 180
'201'

NUMBER 10
NEW RECORD
CIT 180
'301 1

NUMBER 10
NEW RECORD
DESCR 180
'401'

NUMBER 10

Selected Wate'r Resources 
Abstracts

Figure 2.   GIPSY control cards needed to search and
copy selected records from Selected Water Resources 
Abstracts.

16



//:... JOB (...)
//STEPl EXEC PL1LFCLG,PA3M.PL1L='SIZE='007782U,ST,A,NT,X I , 
// T! N'E.PL1L = ( 0^30) ,71 ME. LKED-C 0,5), TIME. G0=(2, 10), 
// REGION. GO=193K 
//PLIL.SYSIf! DO * .

(Source deck KWIC prograir- part 1)

/*
//GO. OUTPUT DD UH1 T=SYSDK, D I SP=( NEW, PASS, DELETE) ,
II SPACE=(TRK,(60,20)),DCB=(RECFM=FB,LRECL=133,3LKSIZE=7182),

//GO. INPUT DD UNlT=SYSpK,DISP = (NEV<f , PASS, DELETE),

// DSN-&&INPT
//GO. DATA DD UN 1 T=SYSDA, D I SP=SHR,
// VOL=SER=TEMP01,DSN=Annnnnn'.aaaB 200* name
//GO.SYSIN DD *

TITLES (j^ust be last control card

(If CARD Input option is used place cards 
here and "durcrcy 11 the "GO. DATA!1 DD card.)

/* . ',

//STEP2 EXEC PROC=niSCSORT,REGlON=100K,TIME=(0,30) 
//SORTIN DD DISP^OU^DELETE, DELETE), DSN=&&1NPT 
//SORTOUT DD D 1 SP = (MOD / PASS, DELETE) , DSN=&&OUTPT 
//SYS IN DD *

SORT FIELDS=(62 / 26 / CH,A),SIZE=E30000 (Use for KWIC Index.)

SORT FIELDS=(6,10,CH,A),SIZE=E30000 (Use for KWOC Index.)

SORT FIELDS=(21/ 25 / CH / A) / SIZE-^30000 (Use for INDEX TERMS.)

/* .

//STEP3 EXEC PL1LFCLG, TIME. PL1L = ( 0,10), TIME. Lked = ( / 5) , 
// TIME.GO=(,30) / REGION.GO=IOOK 
//PL1L.SYSIM DD *

(Source deck KWIC program- part 2)

/*
//GO. PRINTER DD SYSOUT=A, DC3=( RECFM=UA/ CLKS I ZE=133)

nn ^^
DD DUMMY/DCB-CRECFM.F.aLKSiZE-eO)""

Flcure 3. -- Job Control Language cards needed to 
execute the keyword procrarr.
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APPLICATIONS

The card version of the keyword program 'can be- used 

to develop an index to a personal reprint collection or a 

small office library. Each item is given a reference code 

as it is received which identifies the item's owner (or 

location) and perhaps the date it was received. Thus, if 

more than one collection were to be merged for indexing 

purposes, the reference code will identify the report's 

location. The following reference code (columns 64-73 on 

card input) might be used to identify and locate documents 

Cols.

64-66 Document owner's initials (3 characters) 

67 Hyphen

68-69 Year reprint received or year of publication 

70 Hyphen

71-73 Accession number of reprint within year 

For example, JDD-70 001 represents the first reprint 

received by John D. Doe in 1970. When submitting cards 

for processing, the citations must be in accession number 

order. By placing each private collection in alphabetical 

order by the owner's" initials, more than one collection

can be merged into one index^. Thus, as research personnel
*

move from office to office they can take their index with

them and.merge with existing collections at their next
- ' \ 

assignment. Figures 4 to 7 are examples of indexes from

a private reprint collection. '
  *
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Although the bibliographic example just given will 

probably be the- most frequent application of the keyword 

index program, other potential applications should not be 

overlooked. Recall that up to 9 types of "cards" (records) 

can be identified with one reference code. These cards in 

the bibliographic example were called: 

Card type

1 Author card

2 Title card

3 Citation card

4 Descriptor card

5 - Identifier card 

6-7 Additional card types

The information on all card types is printed in the 

bibliographic section of the index. Information on card 

type 1 (INDEX AUTHORS) and on card types 4 and 5 (INDEX 

TERMS) may be extracted in a back-of-the-book type of 

index. Information on card type 2 may be permuted in a 

keyword-in-context index (KWIC INDEX) or a keyword-out-of- 

context index (KWOC INDEX); in both cases information on 

card type 1 may be merged into the index (INDEX AUTHORS). 

Similarly f- information on card types 4 and 5 may also be 

permuted in KWIC (KWIC TERMS) or KWOC (KWOC TERMS) indexes; 

again information on card type 1 may be merged into the 

index (INDEX AUTHORS). These commands are summarized in 

table 1. .
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Having reviewed the effects of the commands, now 

consider a research project file stored on GIPSY. Using 

the COPY command, an index might be created to the file 

making the following card type assignments: 

Card type

1 Project leader

2 Project title

3 Project location (city and state)

4 Descriptors

6 Project summary 

The possible types of indexes were discussed above.

Other potential applications that come to mind are map 

catalogs, lists of geologic and geographic names, mineral 

and fossil inventories, certain types of personnel rosters, 

and indexes to publications (see the cumulative index to 

the U. S. Geological Survey's Sysnotes),
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STORAGE REQUIREMENTS AND RUN TIME

The core storage requirements of the keyword program 

depend upon the line length of the index to be produced. 

The REGION parameter on the KWIC program-part 1 execute 

card should be specified as follows:

LENGTH n REGION (or REGION,GO) parameter

LENGTH 80 (default) . REGION-114K

LENGTH 120 REGION-178K

LENGTH 132 REGION=198K

Run times depend upon the number of documents to be 

indexed and the length of the card type 2, card types 4, 

and cards type 5 records as specified by the STORAGE control 

card (STORAGE 180 is the default value). If STORAGE 180, a 

KWIC index to 120 bibliographic references requires the 

following run times:

"   1 / 
Program step Run time (seconds) 

Step 1 KWIC program-part 1 37
Step 2 Sort program - Balsort 3
Step 3 KWIC program - part 2 7

Run times for larger collection of documents or larger

storage values must be adjusted upwards*

I/ Run times do not include times required to compile and 
link edit program source decks. '
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